Two lectins, Leaf Lectin I and Leaf Lectin II (LLI and LLII) were purified from the leaves of Sophora japonica. Like This property (pH-sensitivity) has been observed in several other cases, however, even in a legume lectin of very different structure (12) .
Legume seeds have proven to be a rich source of lectins and many of these proteins (classic seed lectins) have been purified and extensively characterized (2, 6) . The classic seed lectins have not been unequivocally demonstrated in nonseed tissues of their respective plants, but proteins very similar to them have been observed in the roots, stems, and/or leaves of many legumes (3) .
The best characterized ofthe nonseed legume lectins are those found in the leaves of Dolichos biflorus and Griffonia simplicifolia (10, 16) . In both these cases, the leaf lectins and the respective seed lectins are structurally very similar with each lectin containing two closely related, but not identical subunits. Also, in both cases, the leaf and seed lectins apparently share a common subunit (7, 9) . As a result of amino acid sequence and peptide map comparison, it was suggested that the Dolichos leaf and seed lectins might differ only as the result of differential posttranslational modifications of one subunit (9 Sophorajaponica is a leguminous tree from which a seed lectin (SJA) has been purified and well characterized (11) . SJA is a tetrameric glycoprotein containing subunits of a single size (29.5 kD). This lectin is homologous to the other well characterized legume lectins by virtue of both primary amino acid sequence (15) and immunological homologies (8) . With respect to its specificity and structure, SJA is typical of the 'galactose' specific legume lectins. The only unusual property distinguishing SJA from most other galactose lectins is the pronounced sensitivity of its carbohydrate binding activity to pH (11) .
This property (pH-sensitivity) has been observed in several other cases, however, even in a legume lectin of very different structure (12) .
In previous studies, we noted that crude extracts of Sophora leaves contained hemagglutinin activity and also displayed strong immunological cross-reactions with antisera raised against the Sophora seed lectin. In this report, we describe the purification and some of the properties of two lectins from Sophora leaves.
MATERIALS AND METHODS
The tissues used in these studies were harvested from a single specimen of Sophora japonica, growing on the campus of the University of California, Riverside. Seeds were harvested when fully desiccated and stored at room temperature after removal from their pods. Fully expanded, mature leaves were harvested, washed with distilled H20, and if not extracted immediately, were frozen with liquid N2 and stored at -20C for later use.
Extraction. All procedures were carried out at 0 to 5C unless otherwise specified. Leaves Also, the lectins may be lyophilized following dialysis against distilled water and are readily resolubilized in distilled water. Standard hemagglutinin assays using washed rabbit erythrocytes were performed as previously described (13) Table I gives a summary of a typical purification of lectin from 200 g (fresh weight) of mature (mid-summer, 1985) Sophora leaves. From these results, one can see that the Sophora leaf lectins, although much less abundant than SJA in seeds, are significant (total from 0.5% to 1% of extractable protein) components of leaves. It is important to note, however, that leaf extracts totally depleted of hemagglutinin activity by passage over the affinity column still contain material(s) immunologically related (CRM) to SJA (to be discussed below).
The Sophora lectins were compared by Ouchterlony double diffusion using SJA-antisera and LLI-antisera. Figure 2 shows the results of these studies and reveals the extremely close relationships between these proteins. Leaf lectins I and II could not be distinguished by this method using either seed lectin antisera or antisera against LLI (Fig. 2A) . Antisera against SJA or LLI were, on the other hand, able to discriminate between SJA and leaf lectin II (as evidenced by the classic 'spur' between wells 2 and 3 of Fig. 2B ), but as can be seen, the immunological difference is slight and these sera did not clearly distinguish SJA from LLI. The results shown in Figure 2C reveal that the CRM present in extracts after removal of the leaf lectins by affinity chromatography is related to but not identical (note substantial spur formation between wells 1, 2, and 5) to either leaf lectin. The CRM is also related to, but not identical to, SJA (not shown).
Although some of the properties of SJA described herein were previously reported (1 1 (Fig. 3) that each of the Sophora lectins contains a single type of subunit with respect to size (SDSmigration) and that each lectin subunit is slightly different. Therefore, each native lectin would appear to be a tetramer of identical or nearly identically sized subunits. The extrapolated mol wt (averaged from numerous trials) for the subunits of the Sophora lectins are 29,500 for SJA, 32,000 for LLI and 34,000 for LLII. These size differences should not, however, be taken as evidence for absolute differences in the sizes of the lectin polypeptide chains since a major portion of the size variations seen could be the result of differences in the quantity of attached carbohydrate and its influence on SDS gel migration.
The hemagglutinin activities of the Sophora lectins were studied using freshly washed rabbit erythrocytes. At pH 8.5, the lectins possessed equal specific activities, each requiring a minimum concentration of about 0.05 gg to give detectable hemagglutination under our standard assay. Also, as summarized in Table II , the three lectins possessed (as judged by inhibition of hemagglutination) virtually indistinguishable carbohydrate specificities at pH 8.5. The hydrophobic effect of the nitrophenol derivatives observed by Poretz et al. ( 11) with SJA is also readily apparent with the leaf lectin. Although there appears to be no major qualitative or quantitative differences in the carbohydrate binding properties of these lectins at pH 8.5, a major difference is seen at lower pH value. The data shown in Figure 4 reveals that the hemagglutinin activities ofSJA and LLI are very sensitive (and equally sensitive) to pH whereas LLII retains maximal activity over a significantly broader pH range and shows a less rapid decline in activity as the pH is lowered. The lack of activity of SJA and LLI at low pH is not due to inactivation since activity can be restored by raising the pH. In fact, one can cause the dissolution of red blood cells already agglutinated by SJA or LLI by lowering the pH of the mixture and subsequently observe reaggregation by raising the pH. The use of pH in resolving LLI and LLII in the affinity purification scheme show that the pH effect is not an effect on red blood cells or the hemagglutination process per se. 
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